Introduction
Dislocation in primary total hip arthroplasty (THA) is 1 of the principal reasons for revision (1) (2) (3) (4) (5) . The concept of a dual mobility cup was first presented by Professor Bousquet in the late 1970s to reduce dislocation rate (6, 7) ; its main advantage being to facilitate movement between both inner and outer acetabular components. The dual mobility acetabular cup is composed of a metal acetabular shell, which is highly polished on the inner side providing a low friction bearing surface. A polyethylene insert fits into the highly polished shell and moves freely within it. Movement is allowed on 2 levels: the 1 st movement occurs between the polyethylene insert and the metal femoral head and the 2 nd movement between the polyethylene insert and the acetabular shell. The dual mobility cups have been successfully used in both primary and revision THA (6, (8) (9) (10) .
The AVANTAGE Dual Mobility cup (Biomet), was designed for both primary and revision hip surgeries with potential use of screw, pegs or reinforcement ring for enhanced acetabular fixation.
Gruen method to assess any radiological evidence of stem loosening.
Statistical analysis of the data was performed with use of Statistical Package for the Social Sciences (SPSS) software (version 22.0 for Windows; IBM). The preoperative scores (only arthritic patients) were compared with the last followup scores with use of paired Student's t-test for parametric data, and the Wilcoxon signed-rank test was used for nonparametric data. Nominal variables were tested with use of the chi-square test or the Fisher's exact test. Survivorship analysis was performed with Kaplan Meier method (13) . The end point criterion being cup revision for any reason.
Results
From January 2004 to December 2008 the authors implanted 188 Dual Mobility cemented acetabular cups in 188 patients. 14 patients were lost to follow-up leaving 174 patients for the final analysis. The average follow-up was 7.7 years (range 5-10 years). Average age of patients at THA was 76.8 (range 54-98 years). 127 were females and 47 males. The indication for surgery was primary arthritis in 85 cases, fracture of the femoral neck in 88 cases (27 Garden III and 61 Garden IV cases) and 1 revision case further to a cup replacement for recurrent luxation. Operations were performed by 4 different surgeons using 2 different approaches, 120 classical anterolateral and 54 minimal invasive anterolateral. Postoperatively patients were mobilised the next day after surgery or when the general health condition allowed that. The authors did not restrict any patient activities that are usually forbidden in the early postoperative time after THA.
At the last follow-up, 18 patients had died of unrelated causes. None of the deceased patients were known to have a reoperation or revision at last review. Among the remaining 156 patients, 1 patient presented with transient femoral nerve palsy, 2 had periprosthetic fractures treated conservatively using walking aids without load on the injured leg for 6 weeks. The outcome was favourable at the latest follow-up. 2 patients had infections treated with debridement and intravenous antibiotics for 2 weeks and oral antibiotics for 3 months. The femoral head and the polyethylene insert were replaced without removing the implants. The longterm outcome was favourable.
No dislocation was reported at the time of follow-up. At a mean 7.7 years follow-up, no hips had been revised.
Clinical results
The mean HHS score calculated for the 156 living patients significantly increased from 31.7 (only arthritic patients) preoperatively (range 20 to 81 points) to 84.5 (arthritic and neck of femur (NOF) patients) postoperatively (range 32-100 points) at the latest follow-up (Student's t-test, p<0.0001).
A subgroup analysis comparing the outcome between primary arthritis cases and femoral neck fracture cases was performed. The mean HHS score for the primary arthritis cases significantly increased from 32.1 points preoperatively (range 20-81). There was no statistically significant different between the 2 groups.
Radiographic results
No major radiographic findings were reported at the latest follow-up. The x-rays showed a well-fixed acetabular component with no radiolucencies (Fig. 2) .
Discussion
The risk of hip dislocation following THA is a major cause of revision in primary THA (14). The dual mobility concept addresses this dislocation risk by using a large diameter acetabular shell with large diameter polyethylene insert. The insert in turn articulates with a metal or ceramic femoral head which is captive within the polyethylene insert. Large diameter femoral heads reduce the risk of intraprosthetic dislocation since they require the head to travel more distance before they dislocate (15) .
The AVANTAGE system was developed based on experience from the use of Gilles Bousquet's original dual mobility cup (with superior screw and 2 inferior pegs). The design was the 1 st system that incorporated a dual mobility press fit hydroxyapatite (HA)-coated cup and a cemented cup adaptable with an acetabular reinforcement ring, in order to cover indications from primary to revision surgery.
While the mid-term clinical performance of the Avantage Dual Mobility cementless variant has been reported by Fresard et al (16) clinical performance of the cup at mean 7.7 years with no revision surgery and no dislocations. These results are consistent with other published results: in their paper Tarasevicius et al (17) showed dislocation to be significantly lower for dual mobility when compared with conventional cemented cups (p = 0.01) with no dislocations in 42 cases versus 8 dislocations in 56 cases respectively at 1 year follow-up. This low dislocation rate was also confirmed in revision situation where Hailer et al (18) reported 4 rerevision surgeries due to dislocation out of 228 AVANTAGE cemented revision cases as documented in the Swedish Hip Arthroplasty Register. Treatment of femoral neck fractures by arthroplasty is associated with a high risk of prosthetic dislocation. In their Meta-analysis, Lu-Yao et al (19) revealed up to 10.7% dislocation rate. In our series, 50% of the patients were treated with cemented Dual Mobility cups for femoral neck fracture and none resulted in dislocations at the latest follow-up. This good result being confirmed by Philippot et al (7) and Tarasevicius et al (17) .
From our experience a cemented dual mobility cup can be considered a very good option for primary THA and also for femoral neck fractures. It can be used with several surgical approaches. The positioning of the shell is more forgiving than with unipolar cemented cups, consequently it is also very appropriate for surgeons starting with THA procedures. Dislocation is a serious complication resulting in constant concerns for the patient. With cemented dual mobility cups this complication can be easily avoided and by doing so improve the patient outcome and satisfaction.
Despite the good outcomes reported, our study has certain limitations. First, this was a retrospective study with all limitations related to such study design. Second, the mean followup was relatively short. However, these mid-term results on a relatively large group of patients are encouraging and confirmed that dual mobility acetabular cup with cement fixation provides good functional results. The main advantage of this
